Intratracheal E. coli lipopolysaccharide induces platelet-dependent bronchial hyperreactivity.
Bronchial hyperresponsiveness (BHR) characterizes asthma and accompanies respiratory infections. Because endotoxin [lipopolysaccharide (LPS)] induces either hyper- or hyporesponsiveness of the guinea pig airways and protects against bronchopulmonary anaphylaxis in sensitized guinea pigs, we compared the effects of the intratracheal administration of Escherichia coli LPS on bronchopulmonary responsiveness to intravenous serotonin or acetylcholine in sensitized and nonsensitized guinea pigs. LPS (1 mg) induced BHR within 1-2 h, with a threefold increase in the bronchial response after serotonin challenge in both groups (n = 6; P < 0.005) and a marked influx of neutrophils into the perivascular and peribronchial connective tissue and the bronchoalveolar lavage fluid. This BHR was not leukocyte dependent, since it was still observed in animals depleted of circulating leukocytes with vinblastine and was not modified by antineutrophil serum, unless platelet counts were < 100,000/mm3. This suggested that LPS-induced BHR involves platelets, and indeed antiplatelet serum, which depleted platelets, or prostacyclin, which inhibited platelets, was effective in suppressing BHR. Neither aspirin, mepyramine, nor the platelet-activating factor antagonist WEB 2170, administered before LPS instillation, prevented BHR, whereas the association of methysergide, mepyramine, and aspirin was effective, without modifying platelet and leukocyte counts. This association has been shown to prevent the release of ATP by ex vivo platelets. Our results suggest that platelets or a platelet-derived product mediates LPS-induced BHR.